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AMENDMENTS TO TVTF CLAIMS 

This listing of the claims replaces all prior versions, and listings, of claims 
in the application: 

LISTING OF CLAIMS 



2. 



(original) A digital frequency detector for detecting a difference between a 
frequency of an oscillator ol tput signal and a frequency of a data signal, the 

rising: 

first digital sample meats for sampling the oscillator output signal at a 
timing of the data signal tb generate a first beat signal; 

second digital sample mins for sampling a quadrature clock signal at a 
timing of the data signal to\generate a second beat signal; and 



c) third digital sample means mr sampling the second beat signal at a timing of 
the first beat signal to generate a frequency error signal. 

(original) A digital frequency detector as claimed in claim 1, wherein a frequency 
of the quadrature clock signal is Substantially identical to that of the oscillator 
output signal, and a phase difference between the quadrature clock signal and the 
oscillator output signal is between atyout 45° and 135°. 



(original) A digital frequency detector as claimed in claim 2, wherein a phase 
difference between the quadrature clfock signal and the oscillator output signal is 
about 90°. 



(original) A digital frequency detecto^ as claimed in claim 1, wherein the first 
sample means comprises: 

a) a first pair of digital latch circuits respectively adapted to sample the 
oscillator output signal on rising arifj falling edges of the data signal; and 
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b) a first multiplexor adapted 
of the first pair of digit* 1 



to selectively switch between respective outputs 
latch circuits on transitions of the data signal. 



(original) A digital frequency detector as claimed in claim 1, wherein the second 
sample means comprises: 

a) a second pair of digital latch circuits respectively adapted to sample the 
quadrature clock signal < >n rising and falling edges of the data signal; and 

b) a second multiplexor adapted to selectively switch between respective 
outputs of the second pipi of digital latch circuits on transitions of the data 
signal. 



(original) A digital frequency detector as claimed in claim 1, wherein the 
frequency error signal is a differential signal comprising a complementary pair of 



first and second error signals, a difference between values of the first and second 



error signals indicating a fri 
and the data signal. 




cy difference between the recovered clock signal 



(original) A digital frequency detector as claimed in claim 6, wherein the third 



sample means comprises: I 

a) a first digital flip-flop tirciiit adapted to sample the second beat signal on 
rising edges of the first beat signal; 

a second digital flip-flop ciraiit adapted to sample the second beat signal on 
falling edges of the first beat signal; 



b) 



c) a first logic gate adapted to output the first error signal when both the first 
beat signal and an output of tl^e first digital flip-flop circuit are at a logical 
high level; and 
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10. 



11. 



12, 



a second logic gate adapted 
beat signal is at a logical 



to output the second error signal when the first 
low level and an output of the second digital 



flip-flop circuit is at a logic* 1 high level. 



(original) A digital frequency 
sample means further comprises 
beat signal with respect to the 
whereby a delayed first beat 
flip-flop circuits and the first and 



de lector 



as claimed in claim 7, wherein the third 
digital delay circuit adapted to delay the first 
second beat signal by a predetermined delay period, 
signal is supplied to the first and second digital 
second logic gates. 



(original) A digital frequency Jetector as claimed in claim 8, wherein the 
predetermined delay period is sufficiently long to permit the second beat signal to 
setde at respective inputs of the fir st and second digital flip-flop circuits. 

(original) A digital frequency cetector as claimed in claim 9, wherein the 
predetermined delay period is less han a period of the oscillator output signal. 

(original) A digital frequency detector as claimed in claim 1, farther comprising 
data-lock indicator means for generating a lock-indicator signal indicative of a 



frequency-lock condition between the oscillator output signal and the data signal. 

(original) A digital frequency detector as claimed in claim 11, wherein the data 
lock indicator means comprises: j 

a) frequency counter means for quantitatively determining a frequency 
difference between the oscillator output signal and the data signal, and 
adapted to generate a threshold indicator signal indicative of whether the 
frequency difference is greater or less than a predetermined threshold; and 

a state machine adapted to cfebounce the threshold indicator signal to 
generate the lock-indicator signs 1 



b) 



Received from < 613 230 6706 > at 8/1 1/03 1 :54:43 PM [Eastern Daylight Time] 



08/11/2003 13:55 FAX 613 230 6706 



OGILVY RENAULT 



(g)0O$ 



x 



9 



14. 



Commissioner for Patents 

13. (original) A digital frequency detector as claimed in claim 12, wherein the 
frequency counter means compr ses: 

a) a counter for counting, during a predetermined sample period, a number of 
transitions of either one of the second beat signal and a third beat signal; 

b) . comparing means for coriparing the counted number of transitions to a 

and for generating the threshold indicator signal 
comparison; 

the predetermined threshold being defined as a function of the 
predetermined sample period and the predetermined limit value. 



predetermined limit value, 
indicative of a result of the 



(original) A digital frequency detector as claimed in claim 13, wherein the third 
beat signal is generated by a third multiplexor adapted to alternately select 
respective outputs of a pair of digital flip-flop circuits at a timing of transitions of 
the first beat signal, the pair of jligital flip-flop circuits being adapted to sample 
the second beat signal on respective rising and falling edges of the first beat 
signal. 



15. (original) A digital frequency detector as claimed in claim 13 3 wherein the 
comparing means is adapted to glnerate a value of the threshold-indicator signal 
indicative of an in-lock condition Iwhen the counted number of transitions is less 
than the predetermined limit value, and is adapted to generate a value of the 
threshold-indicator signal indicative of an out-of-lock condition when the counted 
number of transitions is equal to or|greater than the predetermined limit value. 

16. (original) A digital frequency detector as claimed in claim 1 5, wherein the sample 
period is adjustable to control the threshold value. 

\ 

17. original) A digital frequency detectoij as claimed in claim 14, wherein the counter 
means comprises: 
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X 



18. 



19. 



20. 



a) a first digital edge detector circuit responsive to the third multiplexor to 
generate an enable signaA at a timing corresponding to transitions of the 
third beat signal; 

b) a second digital edge detector circuit adapted to generate a reset signal at a 
timing corresponding to tra nsitions of a sample clock; and 

c) a digital counter circuit adapted to count cycles of the enable signal and to 
generate a pulse count signal indicative of the number of pulses of the 
enable signal counted between reception of consecutive pulses of the reset 
signal. 

(original) A digital frequency detector as claimed in claim 17, wherein the 
comparing means comprises a magnitude detector adapted to compare the counted 
number of pulses to the predetermined limit value, and to generate the 
threshold-indicator signal indicative of whether the number of pulses counted 
during the predetermined sample period is greater or less than the predetermined 
limit value. 



(original) A digital frequency d 
comparing means further comprises 
signal at a timing of the 
lock-indicator signal. 



tector as claimed in claim 18, wherein the 
a latch adapted to sample the comparison 
predetermined sample period to generate the 



(original) A digital frequency detector as claimed in claim 12, wherein the state 
machine is adapted to: 

a) sample successive values of ths lock-indicator signal; and 

i) transition to a DVIL stkte when a density of sampled values of the 
lock-indicator signal indicative of an out-of-lock condition exceeds a 
predetennined density tolerance; and 
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ii) transition to a DVM ^tate if a predetennined number of consecutive 
sampled values of tlpe lock-indicator signal are indicative of an 
in-lock condition. 

21. (original) A digital frequency detector as claimed in claim 20, wherein the 
predetermined density tolerance is pQ%. 

22. (original) A digital frequency detector as claimed in claim 20, wherein the 
predetermined number is 1 

23. (original) A digital frequency detector as claimed in claim 11, wherein the data 
lock indicator means is a fixed window phase lock indicator adapted to generate 
the lock-indicator signal on a basis of a proportion of time, in relation to the 
predetermined sample period, for which the second beat signal is at a logical-low 
level. 



24. (original) A digital frequency detectori as claimed in claim 23, wherein the fixed 
window phase lock indicator comprises 

a) means for generating a reset signal at a timing of the predetermined sample 
period; and 

b) an N-bit counter adapted to: 

i) count bits of the oscillator oAtput signal while the second beat signal 
is at a logical-low leveL, a^d accumulate the count in an N-bit 
counter; 

ii) generate an over-flow signal ^pdicati ve of an over-flow state of the 
N-bit counter; and 

iii) reset a counted number of biis to zero upon receipt of the reset 
signal. 
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25. 



26. 



27. 



28. 



29. 



30. 



(original) A digital frequency detector as claimed in claim 24, wherein the means 
for generating a reset signal comprised a 2 M frequency divider adapted to generate 
the reset signal by frequency-division of the oscillator output signal. 



ctjr 



(original) A digital frequency detectAr as claimed in claim 25, wherein values of 
N and M are selected to provide desi red noise-rejection properties of the data lock 
indicator means. 



detec x>r 



(original) A digital frequency 
window phase lock indicator is a< 
signal indicative of an out-ot-lock 
indicates that the N-bit counter is 
value of the lock-indicator signal 



as claimed in claim 24,. wherein the fixed 
icapted to assert a value of the lock-indicator 
c ondition when a value of the over-flow signal 
in an over-flow state, and otherwise assert a 
indicative of an in-lock condition. 



(original) A digital frequency detector as claimed in claim 27, wherein the fixed 
window phase lock indicator furthe ■ comprises: 

a) a third digital flip-flop circuit adapted to sample the over-flow signal at a 
timing of the reset signal; and 

a logical-NOR gate adapted to assert a value of the lock-indicator signal 
corresponding to a value of o: le of the over-flow signal and an output of the 



third digital flip-flop circuit 



(original) A digital frequency detector 
lock indicator means is a sliding wihdow 
the lock-indicator signal on a basis 
second beat signal. 



as claimed in claim 11, wherein the data 
phase lock indicator adapted to generate 
of a series of N consecutive samples of the 



(original) A digital frequency detector 
window phase lock indicator is adapted 
signal indicative of an out-of-lock 



as claimed in claim 29, wherein the sliding 
to assert a value of the lock-indicator 
ndition if at least 2 out of N+l consecutive 
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samples of the second beat sigiial are at a logical low value, and assert a value of 
the lock-indicator signal indicative of an in-lock condition if at least N 
consecutive samples of the second beat signal are at a logical high value. 

31. (original) A digital frequency c etector as claimed in claim 29, wherein the sliding 
window data frequency lock indicator comprises: 

a) an input digital flip-flop circuit adapted to sample the second beat signal at a 
timing of a predetermined sample period; 

b) an N-bit shift register connected to the input digital flip-flop circuit and 
adapted to store N consecutive samples of the second beat signal; 

c) a first logic gale adapted to assert a high value of a first gate output signal 

1 

when at least one of the N bits of the shift register, and an output of the 



kX input digital flip-flop circuit are at a low value; 



d) a second logic gate adapted to assert a high value of a second gate output 

1 

signal when all N bits of the shift register are at a high value; and 

e) an output digital flip-flop circuit adapted to assert a value of the 
lock-indicator signal based on the first and second gate output signals. 



32. (currently amended) A system for recovering a clock signal from a data signal, 
comprising: | 

a) an oscillator adapted to generate an oscillator output signal; 

b) first detecting means for obtaining a course frequency lock condition 
between the data signal and|a recovered clock signal a digital frequency 
detector adapt ed to generate a frequency error signal indicative of a detected 
frequency difference between! the data signal and the oscillator output 
signal, the digital frequency detector comprising: 
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d) 



1 

first digital sample 



a timing of the datA signal to generate a first beat signal: 



third digital sampl 
timing of the first 



means for sampling the oscillator output signal at 



ii) second digital sam jle means for sampling a quadrature clock signal 



at a timing of the d ita signal to g en erate a second beat signal; and 



le m 
beat 



c) second detecting means fo : obtaining a phaoc locked condition between the 



data aignal and - th e reoo^ 



means for sampling the second beat signal at a 
si gnal to generate a frequency error signal: 



erod clock s*gg*a l a phase detector adapted to 
generate a phase error simal indicative of a detected phase difference 



between the data signal ana the oscillator output signal : 

lock-detectmg means responsive to the digital frequency detectorfe st 
detecting mconjj for detecting an out-of-lock condition between the data 
signal and the recovered clock signal; and 

control means responsive tojthe lock-detecting means and adapted to control 
the oscillator to generate aa |the o scillator output signal on the basis of the 
first detecting means during an out-of-lock condition, and otherwise to 
generate the oscillator output signal on the basis of the second detecting 
means. 



33. 



(canceled) 



34. 



(canceled) 



35. (currently amended) A system as! claimed in claim 34_32, wherein the 
lock-detecting means comprises a frequency lock detector responsive to the digital 

frequency detector and adapted to generate a lock-indicator signal indicative of a 

\ 

frequency-lock condition between the data signal and the oscillator output signal. 



36. (original) A system as claimed in claim 35, wherein the control means comprises: 
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a) a state machine responsive to the lock-indicator signal and adapted to 
generate a control signal; e nd 



37. 



38. 



39. 



b) selection means responsive 



enable control of the oscill itor by either the first or second detector means. 



(canceled) 

(currently amended) A system afe 
the quadrature clock signal is su 
signal, and a phase difference 



oscillator output signal is between about 45° and 135°. 



to the control signal and adapted to selectively 



claimed in claim wherein a frequency of 

stantially identical to that of the oscillator output 
between the quadrature clock signal and the 



(original) A system as claimed in claim 38, wherein a phase difference between 
the quadrature clock signal and the oscillator output signal is approximately 90°. 



40. 



41. 



(currently amended) A system as claimed in claim 3232, wherein the first sample 
means comprises: 

a) a first pair of digital latch Icircuits respectively adapted to sample the 
oscillator output signal on rising and felling edges of the data signal; and 



b) 



a first multiplexor adapted to selectively switch between respective outputs 
of the first pair of digital latch circuits on transitions of the data signal. 



c^iirne 



(currently amended) A system as claimed in claim 3232, wherein the second 
sample means comprises; 

a) a second pair of digital latch circuits respectively adapted to sample the 
quadrature clock signal on rising and falling edges of the data signal; and 

b) a second multiplexor adapted to \ selectively switch between respective 
outputs of the second pair of digital\latch circuits on transitions of the data 
signal. 
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42. (currently amended) A system as claimed in claim 3232, wherein the frequency 
error signal is a differential sign; J comprising a complementary pair of first and 
second error signals, a difference between values of the first and second error 
signals indicating a frequency difference between the recovered clock signal and 
the data signal. 

43. (original) A system as claimed in £laim 42, wherein the third digital sample means 
comprises 

a) a first digital flip-flop circuit adapted to sample the second beat signal on 
rising edges of the first beat signal; 

Ait 



b) 



c) 



a second digital flip-flop circuit adapted to sample the second beat signal on 
falling edges of the first beat signal; 



i 



a first logic gate adapted to output the first error signal when both the first 
beat signal and an output of tiie first digital flip-flop circuit are at a logical 
high level; and 

a second logic gate adapted toj output the second error signal when the first 
beat signal is at a logical loy level and an output of the second digital 
flip-flop circuit is at a logical high level. 



44. (original) A system as claimed in claim 43 3 wherein the third digital sample means 
further comprises a digital delay circuit adapted to delay the first beat signal with 
respect to the second beat signal by| a predetermined delay period, whereby a 
delayed first beat signal is supplied to the first and second digital flip-flop circuits 
and the first and second logic gates. 

45. (original) A system as claimed in claim 44, wherein the predetermined delay 
period is sufficiently long to permit th^ second beat signal to settle at respective 
inputs of the first and second digital flip-flop circuits. 
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46. 



47. 



48. 



(original) A system as claimed 
period is less than a period of the 



in claim 45, wherein the predetermined delay 
oscillator output signal. 



(original) A system as claimed in claim 32, wherein the lock-detecting means 
comprises: 

a) frequency counter me*ns for quantitatively determining a frequency 
difference between the oscillator output signal and the data signal, and 
generating a threshold indicator signal indicative of whether the frequency 



difference is greater or les 

b) a state machine adaptec 
generate the lock-indicato 



than a predetermined threshold value; and 

to debounce the threshold indicator signal to 
signal. 



(original) A system as claimed in claim 47, wherein the frequency counter means 
comprises: 

a) a counter for counting, during a predetermined sample period, a number of 
transitions of either one of the second beat signal and a third beat signal; 

b) comparing means for comparing the counted number of transitions to a 
predetermined limit value, and for generating the threshold indicator signal 
indicative of a result of the comparison; 

the predetermined threshold value being defined by a function of the 
predetermined sample period and the predetermined limit value. 



49. (original) A system as claimed in I claim 48, wherein the third beat signal is 
generated by a third multiplexor adapted to alternately select respective outputs of 
each of the first and second digital fljjp-flop circuits at a timing of transitions of 
the first beat signal. 
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50. (original) A system as claimed in claim 48, wherein the comparing means is 
adapted to generate a value of* the threshold-indicator signal indicative of an 
in-lock condition when the counted number of transitions is less than the 
predetermined limit 'value, anl is adapted to generate a value of the 
threshold-indicator signal indicati re of an out-of-lock condition when the counted 
number of transitions is equal to o : greater than the predetermined limit value. 

51. (original) A system as claimed in claim 50, wherein the sample period can be 
adjusted. I 

52. (original) A system as claimed in tflaim 48, wherein the frequency counter means 
comprises: I 

a) a first digital edge detector cincuit responsive to the fourth sample means to 
generate an enable signal at a timing corresponding to transitions of the 
third beat signal; | 

b) a second digital edge detector circuit adapted to generate a reset signal at a 
taming corresponding to transitions of a sample clock; and 

c) a digital counter circuit adapted to count pulses of the enable signal and to 
generate a pulse count signal indicative of the number of pulses counted 
between reception of consecutive pulses of the reset signal. 

53. (original) A system as claimed in clkim.52, wherein the comparing means 
comprises a magnitude detector adapted to compare the counted number of pulses 
to a predetermined threshold, and to generate the threshold-indicator signal 
indicative of whether the number of cycles counted during the predetermined 
sample period is greater, equal to or less thajp the predetermined limit value. 
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54. (original) A system as claimed in claim 53, wherein the comparing means further 
comprises a latch adapted to 1 sample the comparison signal at a timing of the 
predetermined sample period to generate the lock-indicator signal. 

55. (original) A system as claimedlin claim 47, wherein the state machine comprises 
monitor means adapted to sample successive values of the lock-indicator signal, 
the state machine being adaptedlto: 

a) transition to a DVTL state when a density of sampled values ' of the 
lock-indicator signal indicative of an out-of-lock condition exceeds a 
predetermined density tolerance; and 

b) transition to a DVCH state if a predetermined number of consecutive 
sampled values of the lock-indicator signal are indicative of an in-lock 
condition. 

56. (original) A system as claimed in| claim 55, wherein the predetermined density 
tolerance is 50%. 

57. (original) A system as claimed in claim 55, wherein the predetermined number 
is L 



58. (original) A system as claimed in claim 35, wherein the data lock indicator means 

\ 

is a fixed window phase lock indicator adapted to generate the lock-indicator 
signal on a basis of a proportion of time, in relation to the predetermined sample 



period, for which the second beat signalHs at a logical-low level. 



59, (original) A system as claimed in claim 58, wherein the fixed window phase lock 
indicator comprises: \ 

a) means for generating a reset signal at a timing of the predetermined sample 
period; and 
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b) an N-bit counter adapte^ to: 

i) count bits of the oscillator output signal while the second beat signal 
is at a logical-low level: 

ii) generate an over-plow signal indicative of an over-flow state of the 
N-bit counter; 

iii) reset a counted number of bits to zero upon receipt of the reset 
signal. 

60. (original) A system as claimed 'in claim 59, wherein the means for generating a 
reset signal comprises a 2 M frequency divider adapted to generate the reset signal 
by frequency-division of the oscillator output signal. 

61. (original) A system as claimed in claim 60, wherein values of N and M are 
selected to provide desired noise|rejection properties of the data lock indicator 
means. 

62. (original) A system as claimed in claim 59, wherein the fixed window phase lock 
indicator is adapted to assert a valuje of the lock-indicator signal indicative of an 
out-of-lock condition when a value of the over-flow signal indicates that the N-bit 
counter is in an over-flow state, and otherwise assert a value of the lock-indicator 
signal indicative of an in-lock condition. 



ihL 62, 



63. (original) A system as claimed in claim 62, wherein the fixed window phase lock 
indicator further comprises: 



a) a third digital flip-flop circuit adapted to sample the over-flow signal at a 
timing of the reset signal ; and 

b) a logical-NOR gate adapted to assert a value of the lock-indicator signal 
corresponding to a value of one of tjie over-flow signal and an output of the 
third digital flip-flop circuit. 
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64. 



(original) A system as claimed irfj claim 35, wherein the lock detecting means is a 
sliding window phase lock indicator adapted to generate the lock-indicator signal 
on a basis of a series of N consecutive samples of the second beat signal. 



x 



65. (original) A system as claimed in claim 64, wherein the sliding window phase 
lock indicator is adapted to assert a value of the lock-indicator signal indicative of 
an out-of-lock condition if at leafct 2 out of N+l consecutive samples of the 
second beat signal are at a logical low value, and assert a value of the 
lock-indicator signal indicative of £p in-lock condition if at least N consecutive 
samples of the second beat signal ard[ at a logical high value. 

66. (original) A system as claimed in cjfaira 64, wherein the sliding window phase 
lock indicator comprises: 



a) 
b) 
c) 

d) 



timing of a predetermined samp] 
an N-bit shift register connecte 



an input digital flip-flop circuit ^dapted to sample the second beat signal at a 

: period; 

to the input digital flip-flop circuit and 
adapted to store N consecutive si mples of the second beat signal; 

a first logic gate adapted to asse t a high value of a first gate output signal 
when at least one of the N bits rf the shift register, and an output of the 
input digital flip-flop circuit are a a low value; 

a second logic gate adapted to assert a high value of a second gate output 
signal when all N bits of the shiftlregister axe at a high value; andan output 
digital flip-flop circuit adapted to kssert a value of the lock-indicator signal 
based on the first and second gate output signals. 



67. (original) A method of recovering a cl<J|pk signal from a received data signal, 
comprising the steps of: 
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68- 



69. 



a) 



sampling the received data signal using a phase detector that generates a 
phase error signal indicatrv e of a detected phase difference between the data 
signal and an oscillator ou put signal, and a digital frequency detector that 
performs frequency lock on data signal frequencies that fall outside of a 
pull-in range of the phase ditector; and 



b) 



selecting an output of the 
difference is small and 



phase detector when the detected frequency 
erwise selecting the output of the digital 
frequency detector to generate the recovered clock signal; and 

c) using the selected one of thfe outputs of the phase detector and the digital 
frequency detector to controj an oscillator to generate the recovered clock 
signal. 

(original) A method as claimed in 1 claim 67 wherein selecting an output of the 
phase detector and the digital frequency detector is performed by a control unit. 

(original) A method as claimed in cljjim 67 wherein the digital frequency detector 
performs the steps of: 

a) sampling an in-phase clock at ^ timing of a data signal to produce a first 
beat signal; 

b) sampling a quadrature clock signal at a timing of the data signal to produce 
a second beat signal; 

c) sampling the second beat signal\at a timing of the first beat signal to 
produce two differential outputs. 



70. (original) A method as claimed in claim p9 wherein the two differential outputs 
determine whether a frequency of the derived clock signal must be increased, 
decreased or remain unchanged to match ^ data signal frequency of the received 
signal. 
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71. (original) A method as claimed in claim 69 wherein the first beat signal and the 

second beat signal are used by la data qualification circuit to quantitatively 
determine a frequency difference between the data signal and the recovered clock 
signal. 

72. (original) A method as claimed in fclaim 71 wherein transitions of a state of the 
first and second beat signals are monitored to quantitatively determine a frequency 
difference between the data signal anp the recovered clock signal. 

73. (original) A method as claimed in claim 67 wherein operations for recovering the 
clock signal begin in a reference tracking mode in which the phase detector 

)^ controls an oscillator to lock to a supplied reference clock, and when a frequency 

difference between the reference clocM and the recovered clock frequency is less 
than a predetermined threshold,, the recovered clock frequency relative to data 
frequency is monitored. 

74. (original) A method as claimed in claim 73 wherein if a difference in the 
frequency match is smaller than a predetermined threshold, a transition is made to 
a data tracking mode in which the digital ^frequency detector controls a frequency 
of the recovered clock signal to reduce theldifterence in frequency match between 
a frequency of the recovered clock signal ar^i a frequency of the data signal. 

: 

; . 

75. (original) A method as claimed 1 in claim 74 wherein after the digital frequency 
detector has controlled a frequency of the derived clock signal to an extent that a 
difference between the frequency of the derived clock signal and the frequency of 
the data signal is less than the predetermine^ threshold, control of the derived 
clock signal is returned to the phase detector. 

i 

76. (original) A method as claimed in claim 67 wherein, the data signal frequency is 
known and an appropriate reference clock is Supplied, the digital frequency 
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77. 



detector providing input 
indicative of whether the d; 



to a data qualification circuit that outputs a signal 
to received is valid data. 



(original) A method as claimed in claim 67 wherein clock recovery is performed 
without a reference clock, comprising the steps of: 

a) data frequency acquisition is performed using the digital frequency detector 
and the recovered clock frequency is adjusted until the frequency is within a 
pull-in frequency rangepf the phase detector, and 

b) control is switched to thb phase detector to lock the frequency of the derived 
clock signal to the frequency of the data signal. 



78. (original) A method as clainjed in claim 77 wherein if the lock between the 
derived clock signal and the (lata signal is lost, control is again returned to the 
digital frequency detector to enable the digital frequency detector to re- adjust the 
frequency of the derived clock Signal. 
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